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LIBRASCOPE 

DISC-MEMORY SYSTEMS 

Small, Medium, and Militarized 
Magnetic-Disc Memories For 

Industry and Manufacturing 
Military Applications 
Science and Engineering 
Government Agencies 
Financial Institutions 
Retail Trade and Distribution 


Librascope Disc-Memory Systems are a 
family of high-speed, random-access, 
magnetic-disc memories, available in mili- 
tary and industrial versions. They include 
small-capacity, medium-capacity, and mili- 
tarized models: 

• Series L100: inexpensive memories with 
capacities to 300,000 bits. 

• Series L200: low cost, high performance 
memories with capacities to 2 million bits. 

• Series L400: versatile, high performance 
memories with capacities to 50 million 
bits. (In addition large-scale mass memo- 
ries with capacities to 400 million bits 
and beyond are available from Libra- 
scope’s Systems Division.) 

• Militarized memories, in a wide variety|of 
configurations, to meet the most rigid 
requirements. 

Librascope disc memories are used in a 
wide variety of applications as the primary 
memory, for buffer storage, or to supple- 
ment other memories in such typical instal- 
lations as: 

Hospitals 

Public Utilities 
Military Installations 
Insurance Firms 
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Government Agencies 
Banks 

Chemical Process Industries 
Retail Stores 
Manufacturing Industries 
Distributors 

Scientific and Engineering Laboratories 

for such uses as: 

Billing 

Account Status 

Inventory Control 

Process Control 

Checkout Systems 

Data Handling and Processing 

Scientific and Engineering Programs 

and provide such additional support capa- 
bility as: 

Report Program Generator 
Sorting 

Systems Monitor 
Complete Set of Utilities 

Librascope offers the most comprehensive 
line of disc memories in the computer 
industry. Discs range in size from 6 V 4 in. 
diameter to 24 in. diameter. (Librascope’s 
mass memories use 38 in. and 48 in. discs.) 
One, two, or more discs may be utilized in 
a memory system. 


Low-cost disc memory 
used in commercial 
computer 


Disc memory stores 
credit-checking data 


Militarized disc 
memory installed 
aboard submarine 


Versatile Librascope 
memories use discs 
from 6V4" to 24" in 
diameter and beyond 








Automatic head- 
retractor mechanism 
shown in operating 
(upper) and retracted 
(lower) positions 


Control panel pro- 
vides centralized 
control 


AUTOMATIC HEAD RETRACTOR 
MECHANISM 

Most memories incorporate the Librascope- 
developed Automatic Head Retractor Mech- 
anism that keeps read/ write heads away 
from the surface of the disc at all times. 
(Series L100 and L200 individual head units 
do not require head retraction.) This pre- 
vents any wear on heads and disc that 
ordinarily results when they are in contact 
during start-up and slow-down of the disc. 
When the disc is not rotating a set of retract- 
ing reeds, under the proper preloaded ten- 
sion, pulls the heads away from the surface 
of the disc. When the disc attains operating 
speed, a pressurization system forces a flow 
of inert gas to the head assemblies, counter- 
acting the force of the reeds, and moving 
the heads to their aerodynamic, air-floated 
position just above the surface of the disc 
(see drawing). When the disc slows down, 
the fail-safe pressurization system is de- 
activated; the retracting reeds pull the heads 
away from the surface of the disc. 

SELF-CLOCKING 

Series L400 memories are available with 
self-clocking provisions developed by 
Librascope that afford a high bit packing 
density combined with high readback reli- 
ability. This self-clocking technique syn- 
chronizes readback data with a pre-recorded 
data pattern, then resynchronizes the read- 
back data with the system’s master clock. 

CONTROL PANEL 

With large disc memory systems, a control 
panel often is furnished to provide central- 
ized monitoring and control facilities. This 
panel usually includes (1) DC power on-off 
switch and indicator light; (2) DC circuit 
breakers; (3) DC voltmeter to indicate all DC 
voltages; (4) unit operable indicator light; 
(5) AC power on-off switch and indicator 
light; (6) AC circuit breakers; (7) high- 
temperature warning indicators; (8) pneu- 
matic system pressure gauges and indicator 
lights. 
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“ADD ON” CAPABILITY 

Librascope disc memories provide “add 
on” capability in the field. Capacity of the 
entire system may be enlarged at any time 
simply by adding the appropriate disc 
memories. Capacity of already installed 
disc memories, that are not utilizing their 
full capacity, may be increased by adding 
read/write heads and associated electronics 
whenever needed. Thus the computer de- 
signer is provided “field-expandable mem- 
ory capacity.” 

COBALT PLATED RECORDING 
SURFACE 

Outstanding magnetic qualities are pro- 
vided by the Librascope-developed elec- 
troless plated-cobalt disc coating. The 
super finish and exceptionally hard surface 
resist abrasion and accidental damage, and 
contribute greatly to long, trouble-free 
disc life. 


INTEGRATED CIRCUITRY 

In Series L400 memories, silicon monolithic 
integrated circuits form the great majority 
of system electronics; only the read/ write 
amplifiers and selection drivers incorporate 
some discrete components. Digital circuits 
utilize transistor-to-transistor logic (T 2 L) for 
reliability and speed. The chips are pack- 
aged “in line”, which affords easy handling 
and allows flow soldering. 

EASE OF MAINTENANCE 

Librascope disc memories are specifically 
designed for easy maintenance. Both sur- 
faces of every disc are in easy reach. Read/ 
write heads are easy to add or to replace. 
Spare heads are stored right where they 
will be used, needing only to be wired. 
Electronics are plug-in modules. Most disc 
modules and electronics modules mount in 
standard 19" racks, and can be repackaged 
to fit customer-specified envelopes. 


Librascope discs are 
coated in one of 
world’s finest plat- 
ing facilities 


Integrated circuits 
in L400 memories 
reduce size, cost 


Librascope disc 
memories feature 
easy access and 
maintenance 
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Technician assembles 
L100 disc memory 


L100 disc memories 
in final stage of 
production 


More than 500 L100 
memories have been 
produced 
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LIBRASCOPE 

SERIES L100 

DISC-MEMORY SYSTEMS 

— for Inexpensive Data Storage 


The Series L100 is the new designation for 
an expanded line of the popular Model 
L321 memory, 500 of which have already 
been sold. The Series L100 Disc-Memory 
Systems provide inexpensive data storage 
for applications requiring 30,000 to 300,000 
bit capacities. Economy is achieved by 
simplified design and volume production, 
never by sacrificing any of Librascope’s 
traditionally high quality or quality con- 
trol standards. 

APPLICATIONS 

Typical uses of Series L100 memories are 
in automatic checkout systems for inte- 
grated circuit testing; systems that give 
quick readings on the status of checking 
accounts to bank tellers, on the status of 
charge accounts to store clerks, on the 
status of insurance accounts or magazine 
subscriptions; license information about 
stolen automobiles, etc. 

FEATURES 

Series L100 memories offer all the features 
that contribute to the outstanding perform- 
ance of every Librascope Disc-Memory 
System, as described on earlier pages. 
Recording is on one side of a single 10" 
disc. Up to 49 tracks of data may be 
recorded, with a maximum recording den- 
sity of 400 bits per inch. Where low cost is 
a prime consideration, and capacity need 
not exceed 100,000 bits, densities as low as 
150 bits per inch may be specified. 

The Librascope-manufactured flying heads 
used with Series L100 memories are similar 
to those used with the high-performance 
Series L200 and L400 memories. For 
economy, however, Series L100 heads are 
mounted individually, rather than on head 
bars as in the Series L40Q. 
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SPECIFICATIONS -LIBRASCOPE SERIES L100 DISC MEMORIES 



Minimum- 

Performance 

Configuration 

Maximum- 

Performance 

Configuration 

Capacity, bits 

30,000 

300,000 

Access time, milliseconds, average 

25 

8 

Magnetic discs: 



Number 

1 

1 

Recording surfaces 

1 

1 

Diameter, inches 

10 

10 

Rotation speed, rpm 

1200 

3600 

Recording heads 

4 

49 

Data bits per inch 

150 

400 

Dimensions, inches (W x H x D) 

13 x 13 x 7 

13 x 13 x 7 

Weight, pounds, approx. 

25 

25 

Power required 

115 volts, 

60 cycle, 
single phase 

AC 

115 volts, 

60 cycle, 
single phase 

AC 



,200 disc memory 
[uring final assembly 


,200 memory, low in 
ost and high in 
apacity 


LIBRASCOPE 

SERIES L200 

DISC-MEMORY SYSTEMS 

— Low-Cost, High-Performance, 
Small-to-Medium-Capacity Units 


Librascope Series L200 Disc-Memory Sys- 
tems are low-cost, high-performance units 
with capacities from 30,000 to 2 million 
bits. They are designed for applications 
that require a high level of performance, 
yet do not require more than moderate 
capacity for the primary memory. Capacity 
can be increased at any time, either by add- 
ing recording heads and associated elec- 
tronics to memories that have not been 
utilized to full capacity. 

APPLICATIONS 

Typical uses are in inventory control sys- 
tems; process control systems; large- 
volume bank account, credit card, or charge 
account systems; or any data handling or 
data processing system that requires up to 
2 million bits capacity. Particularly when 
capacity is utilized fully, Series L200 mag- 
netic disc memories provide remarkably 
low-cost-per-bit data storage. 

FEATURES 

Series L200 memories offer all the features 
that contribute, to the outstanding perform- 
ance of every Librascope Disc-Memory 
System, as described on earlier pages. 
Recording is on one or both sides of a 
single disc. Up to 128 tracks of data may 
be recorded, with a maximum recording 
density of 1000 bits per inch. Where only 
small capacities are required now, and it is 
not expected that larger capacities will be 
required in the future, densities as low as 
300 bits per inch may be specified. 

The Librascope-manufactured flying heads 
used with Series L200 memories are simi- 
lar to those used with Series L400 units. 
The smaller number of heads used in the 
Series L200, however, makes it more prac- 
tical to mount them individually, rather 
than on head bars as in the Series L400. 
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SPECIFICATIONS -LIBRASCOPE SERIES L200 DISC MEMORIES 



Minimum- 

Performance 

Configuration 

Maximum- 

Performance 

Configuration 

Capacity, bits 

30,000 

2,000,000 

Access time, milliseconds, average 

25 

• 

8 

Magnetic discs: 



Number 

1 

1 

Recording surfaces 

1 

2 

Diameter, inches 

10 

10 

Rotation speed, rpm 

1200 

3600 

Recording heads 

4 

128 

Data bits per inch 

300 

1000 

Dimensions, inches (W x H x D) 

13 x 13 x 93^ 

13 x 13 x 93/ 4 

Weight, pounds, approx. 

35 

35 

Power required 

115 volts, 

60 cycle, 
single phase 

AC 

115 volts, 

60 cycle, 
single phase 

AC 



L424 memory features 
large discs (24" in di- 
ameter) and complete 
electronics 


L400 head plate 
reveals head-per- 
track arrangement 


Large-capacity L414 
memory 


LIBRASCOPE 

SERIES L400 

DISC-MEMORY SYSTEMS 

— High-Performance, Medium-Large 
Capacity Units 


Librascope Series L400 Disc-Memory Sys- 
tems are high-performance units with ca- 
pacities of 3 million to 50 million bits. Large 
disc diameters and high recording densities 
combine to provide extremely low-cost-per- 
bit data storage; this is particularly true for 
the medium-large capacity units. Capacity 
can be increased at any time, either by add- 
ing recording heads and associated elec- 
tronics to memories that have not been 
utilized to full capacity, or by adding discs 
and electronics to existing systems. 

APPLICATIONS 

Series L400 memories include both military 
and industrial versions, and are applicable 
to any data handling or data processing sit- 
uation that requires both large capacity 
and outstanding performance. 

FEATURES 

Series L400 memories offer all the features 
that contribute to the outstanding perform- 
ance of every Librascope Disc-Memory 
System, as described on earlier pages. 
Features available in the Series L400 that 
are not available in the others include the 
Automatic Head Retractor Mechanism that 
keejDS the recording heads away from the 
surface of the disc at all times , thus pre- 
venting the wear on heads and discs that 
ordinarily results if they are in contact. 
Silicon monolithic integrated circuitry is 
utilized in the Series L400, with its attend- 
ant benefits of high-performance capabili- 
ties, space-saving, and cost reduction. 











SPECIFICATIONS -LIBRASCOPE L400 DISC MEMORIES 



Minimum- 

Performance 

Configuration 

Maximum 

Performance 

Configuration 

Capacity, bits 

3,000,000 

50,000,000 

Access time, milliseconds, average 

35 

8 

Magnetic discs: 



Number 

1 

2 

Recording surfaces 

1 

4 

Diameter, inches 

9 

24 

Rotation speed, rpm 

900 

3600 

Recording heads 

512 

1024 

Data bits per inch 

600 

1500 

Error rate, typical 

One error in 

10" bits 

One error in 

10" bits 

Logic levels 

Zero: 0 volts 

One: +2.5 volts 

Zero: 0 volts 

One: +2.5 volts 

Electronics 

Integrated circuit 
transistor-to- 
transistor logic 
(PL) 

Integrated circuit 
transistor-to- 
transistor logic 

(T 2 L) 

Dimensions, inches (W x H x D) 

15 x 15 x 14 

26 x 27 Vi x 13 

Weight, pounds, approx. 

90 


Power required: 

Discs 

230 volts, 

60 cycle, 

3-phase AC 

230 volts, 

60 cycle, 

3-phase AC 

Electronics 

DC: +5 volts, 

—5 volts, 

+ 12 volts 

DC: +5 volts, 

—5 volts, 

+ 12 volts 
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L507M memory is 
compact, sturdy 


L524M installed 
aboard ship 


L508M memory in 
fieldable computer 


L514M1 memory fits 
into standard rack 


LIBRASCOPE 

MILITARIZED 

DISC-MEMORY SYSTEMS 

— High-Reliability Performance in 
Extreme Environments 


Librascope Militarized Disc-Memory Sys- 
tems provide high-reliability performance 
in extreme environments. They are avail- 
able in configurations to meet virtually any 
requirement for airborne, spaceborne, ship- 
board, fieldable, or ground-based data sys- 
tems. Capacities range from a few thou- 
sand bits to 50 million bits. 

Typical of the great variation currently 
available in Librascope’s standard line 
of militarized disc memories are these 
recently designed systems: 

•L508M, for off-line data buffering. This 
compact unit has a capacity of 500,000 bits. 
A typical application for the L508M is for 
program storage for an aircraft weapons 
tester. This system requires operation under 
all weather conditions including tempera- 
tures as low as — 45°C. 

• L514M1, for buffer unit interim storage. 
Data is stored in “message blocks” in the 
L514M1 memory, which is part of a Univac 
Input/Output Buffer Console in the Air 
Force’s Mobile Wing Reconnaissance Tech- 
nical Computer System. The buffer console 
occupies one of seven “huts,” that can be 
dropped from helicopters. 

•L507M, for military and space applications. 
Capacity is in excess of 1 million bits, yet it 
weighs only 11 lbs. and measures only 
7 1 /4x7 1 /4x5 // . Both the memory element — 
a 6V4" diameter disc storing data on both 
sides — and the associated electronics are 
contained in the single package. Meets or 
exceeds the requirements of Mil-E-5400G 
Class II. Data can be written or read in 
series or parallel format; the number of 
parallel bits is limited only by the size of 
the disc, or by the requirements of the data 
processor. 











L514M2, for mobile trailer applications. This 
2 million bit unit serves as the primary 
memory in a mobile-trailer-mounted com- 
puter, subject to severe vibration. Organi- 
zation is 32,768 words of 60 bits each in 
256 data tracks (128 groups of 2); each 
word is recorded as 30 serially recorded 
characters of 2 bits in parallel. 


L524M> for shipboard use in Navy Tech- 
nical Data Systems (NTDS). Capacity is 25 
million bits; average access time is 25 milli- 
seconds. Data storage is on both sides of 
two 24" discs. Only 10 lines are required 
for interface. Both the rotating element 
and associated electronics are housed in a 
single cabinet. Construction is modular; all 
modules are accessible and can be fully 
maintained from the front of the cabinet. 


SPECIFICATIONS- LIBRASCOPE MILITARIZED DISC MEMORIES 



L508M 

L514M1 

L507M 

L514M2 

L524M 

Capacity, bits 

500,000 

1,000,000 

1,000,000 

2,000,000 

25,000,000 

Access time, milli- 
seconds, average 

4 

12 

4 

7.5 

25 

Magnetic discs: 






Number 

1 

1 

1 

2 

2 

Recording surfaces 

1 

1 

2 

3 

4 

Diameter, inches 

8 

14 

61/4 

14 

24 

Rotation speed, rpm 

5000 

3000 

8000 

4000 

1200 

Recording heads 

18 

109 

120 

288 

1024 

Data bits per inch 

150 

410 

955 

300 

624 

Error rate, typical 

one error in 

10 11 bits 

one error in 

10” bits 


one error in 

10” bits 


Logic levels 


Zero: 0 volts 

One: —4.5 volts 


Zero: 0 volts 
One: +6 volts 


Electronics 


CP-789-compat- 
ible (Univac 
1218; 32 inter- 
face lines) 


62 interface 
lines 

CP-789-compat- 
ible (Univac 1218 
Fast NTDS) 

Dimensions, inches 
(H xWxD) 

10 x 10 x 7 

18 x 10x18 

71/4x71/4x5 

19x 17x 19 

26 x 29i/ 2 x 72 

Weight, pounds, 
approx. 

25 

91 

11 

150 

280 

Power required: 






Discs 

115 volts, 

400 cycle, 
single phase AC 

115 volts 

400 cycle, 
3-phase AC 

105/108 volts, 
400 cycle, 
3-phase AC 

115 volts, 

400 cycle, 
3-phase AC 

120/208 volts, 

60 cycle, 

3-phase AC 

Electronics 


+ 15 volts; 

— 15 volts 
—4.5 volts DC 


+28 volts; 

+ 15 volts 
— 15 volts DC 

120 volts; 

60 cycle; 
single phase AC 
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Librascope engineers always are available 
to discuss your computer memory require- 
ments, and to assist in the application of 
disc memories to your systems. Libra- 
scope’s long experience and broad capa- 
bilities in the design and production of 
computers, computer memories, and data 
processing systems afford a reservoir of 
knowledge that is at your service. 

General Precision/Librascope is an impor- 
tant member of the General Precision 
Equipment Corp. family of companies. 
Librascope’s present capabilities and po- 
tential future growth are enhanced thereby. 


General Precision Equipment Corp. has 
over 20,000 employees in 40 major plant 
locations in the United States and abroad, 
utilizing more than 4 million square feet of 
plant space. Annual sales of the Corpora- 
tion’s subsidiaries total in excess of $350 
million. 


Librascope Components Division products: 

Disc-Memory Systems/ Woven Plated-Wire 
Memory Systems/Encoders/Mechanical 
Computing Products (Integrators, Differ- 
entials, Sine-Cosine Mechanisms) 
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COMPONENTS DIVISION 
WESTERN REGIONAL OFFICE 

1100 Frances Court 
Glendale, California 91201 
Phone (213) 245-8591 
TWX 213- — 240-2165 


WASHINGTON OFFICE 
GENERAL PRECISION, INC. 

1030 15th St. N.W. 
Washington, D.C. 

(202) 223-4100 
TWX (202) 965-0581 


COMPONENTS DIVISION 
EASTERN REGIONAL OFFICE 

66 Glen Ave. Rm. 209-210 
Glen Rock, New Jersey 
Phone (201) 652-6150 


SALES REPRESENTATIVES FOR COMPONENTS DIVISION 
OF LIBRASCOPE GROUP, GENERAL PRECISION, INC. 


SOUTHWEST ENGINEERING 

8341 North 7th St. 

Phoenix, Arizona 
Phone (602) 944-1521 
TWX 602—997-0914 


ENGINEERS INTERNATIONAL, INC. 

6409 Maple Ave. 

P.O. Box 35601 
Dallas, Texas 

Phone (214) FLeetwood 2-2666 


954 Corbindale 
Houston, Texas 
Phone (713) 465-9246 


9523 Lackland 
P.O. Box 2424 
St. Louis, Missouri 
Phone (314) HA 8-7887 


REYNOLDS AND ASSOCIATES 

P.O. Box 1043 
Eau Gallie, Florida 
Phone (305) 254-0520 
TWX 305—723-3154 


4677 N. W. First St. 

Ft. Lauderdale, Florida 
Phone (305) 581-6611 


1224 E. Colonial Drive 
Orlando, Florida 
Phone (305) 841-4840 


Box 13088 

St. Petersburg, Florida 
Phone (813) 345-2128 


904 Bob Wallace Ave. 
Huntsville, Alabama 
Phone (205) 536-1941 


P.O. Box 13173 Station R 
Atlanta, Georgia 
Phone (404) 876-0652 


ANGER ASSOCIATES, INC. 

13126 Michigan Ave. 
Dearborn, Michigan 
Phone (313) LU 4-9853 


10742 South Western Ave. 
Chicago, Illinois 
Phone (312) 233-2214 


20800 Westgate Plaza 
Cleveland, Ohio 
Phone (216) 333-4180 


3605 North Dixie Drive 
Dayton, Ohio 
Phone (513) 278-8311 


ENGINEERING PRODUCTS 
ASSOCIATES 

2119 Grand Avenue 
St. Paul, Minnesota 
Phone (612) 698-5531 
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